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Stratosphere

“Stratos”,”layer”
Stratified, non-convective
Cold (-40 C)

25% of atmosphere
Ozone layer

UV adsorbed
Dry —no clouds

Dew Point 20C lower than
Temperature.

Winds

Decrease with height in lower
part

Increase with height in upper
part.
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Upper Atmosphere

Mesosphere
50-85 km
Cools with altitude (-100 C)
Cold
Meteors burn up here (Hot?)
Cold

Guess:

Too little gas to adsorb solar
energy

But can radiate to space
Noctilucent clouds

Ice clouds, (near polar regions)

Seen after sunset

llluminated by sun

Thermosphere
80 km-1000 km
Goal of X-Prize (100km)

Temperature rises with
altitude

from -100 C (+170K)

to 1000 C (1300K) near 200
km.

Source of most atmospheric
visible radiation.

Nightglow, dayglow, aurora
Adsorbs ionizing radiation
Contains ionosphere,

lonized particles (plasma)
reflect and adsorb portions of
radio spectrum. 6 October 2004
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Rules of thumb

Pressure Temperature

Pressure is caused by Weight Tropopause is typically 30 to

of atmosphere. 40 kft at our latitude.
Pressure drops 50% in 15kft

Troposphere temperature falls
Pressure drops ~90% (to POsp P

1/10™) in 50kft ~10 C/10kft.

Pressure at 30kft is 300mb. Tropopause temperature is -50
What is pressure at 45 kft? to -60 C
What about 60kft? Temperature is nearly

constant in lower
stratosphere, then rises.

Pressure at 0 is ~1013 mb.
What is pressure at 50kft?

Pressure at 50 kft is really
120mb.

What is pressure at 100kft?
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Troposphere Circulation

Atmospheric circulation is
driven by solar heating
THeat Outey Heat comes in at the Equator

and is released at the poles
(and at night)

910 15 km

Bl

Solgr
Heat IN Equator

Poles

Three Cell Circulation Model
(Troposphere)

6 October 2004



NASA GRC Explorer Post 632: BalloonSat

Troposphere Circulation

Atmospheric circulation is
driven by solar heating

THeat Oute, Heat comes in at the Equator

N and is released at the poles
B (and at night)

Air rises at the equator, and
Falls at the poles

to 15 km

[l

Solgr Q
Heat ID Equator

Three Cell Circulation Model
(Troposphere)

Poles
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Troposphere Circulation

Atmospheric circulation is
driven by solar heating

eat Ou Heat comes in at the Equator

Mid Latitude and is released at the poles
Q (and at night)
Low Latitude

910 15 km

r

High Latitude TH

A

Air rises at the equator, and
Falls at the poles
Q Three circulation bands
Solgr
Heat |® Equator Low Latitude (O to 30 deg)
Poles Mid Latitude (30 to 60 deg)

Three Cell Circulation Model

igh Lati Pol
(Troposphere) High Latitude/Polar(60 to 90)
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Troposphere Circulation

910 15 km

High Latitude THeat Ou
Y

Mid Latitude O Q
ST
Low Latitude

—

West Win

<
So|qr Q East Winc
Heat ID Equator

Three Cell Circulation Model
(Troposphere)

Atmospheric circulation is
driven by solar heating

Heat comes in at the Equator
and is released at the poles
(and at night)

Air rises at the equator, and
Falls at the poles

Three circulation bands
Low Latitude (0 to 30 deg)
East Trade Winds
Mid Latitude (30 to 60 deg)
West Trade Winds
High Latitude/Polar(60 to 90)

Prevailing East winds
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Jet Stream

Winds of 100 to 150 mph

Located in mid-latitude cell
“near” polar cell.

(Where warm air meets cold air)

pushed by large weather systems
(High and Low Pressure)

Near top of Troposphere

Measured near 300 mb
(30kft)

Dominates Balloon path.

Balloon will travel fastest
here.
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Summary

Our balloon should go
through the troposphere, into
the stratosphere (100kft)

Path of the balloon will be
dominated tropospheric winds

Westerly (Middle Latitudes)
Near Jet Stream at 30,000 ft

Pressure is halved about
every 15 kft.

Balloon volume doubles every 15 kft
Probably won't reach 120 kft
Equipment must function at

Near vacuum (Cooling difficult)
Cold External Temperatures (-50 C)
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Web Sites

Weather Balloon soundings
<http://weather.uwyo.edu/upperair/sounding.html|>

Jet Stream
<http://squall.sfsu.edu/crws/jetstream.htmI>
<http://www.weatherimages.org/data/imag192.html>

Weather Balloon Information
<http://www.amsat.org/amsat/balloons/balloon.htm>
<http://www.eoss.org/>
<http://spacegrant.montana.edu/borealis>

Balloon Launch announcements
<http://users.crosspaths.net/wallio/ARHAB%20Launch%20Announcements.html>

A Weather Balloon Experiment
<http://www.suntracker.eng.wayne.edu>
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